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AEROLOGICAL OBSERVATIONS 
[Aerological Division, D. M. LITTLE in charge] 

By EARL C. THOM 

The weather during May was warmer than normal over 
the western half of the United States and also over the 
extreme northeastern section. The largest departures 
from normal, about 8' F., occurred in the area of north- 
western Utah, extreme southern Idaho and northeastern 
Nevada. Cooler weather than usual for the month was 
experienced over the remainder of the country, with tho 
temperature in Indiana and extreme eastern Illinois 4' 
below normal. 

The direction of the resultant winds during May was 
considerably north of normal (clockwise turning) over the 
e.astern half of the country, and south of normal over the 
western section at  the 1,500-meter level. At  the 3,000- 
meter level the tendency for resultant winds to be more 
northerly than normal extended over all of the country 
except along the north Pacific coast and in the extreme 
south Florida area. At the 5,000-meter level the direction 
of t8he result'ant wind was north of the 5 a. m. nornial over 
the central part of the Unit)ed States and was south of this 
normal in the western part of the United States and along 
the Atlantic coast. At the 1,500- and 3,000-meter levels 
the resultant velocities were somewhat above normal in 
the exheme northwestern and in the southeastern parts 
of the country. At the 5,000-meter level, higher than 
normal resultant velocities prevailed generally, especially 
over the central portion of the country where plus de- 
partures of between 5.5 a,nd 6.1 meters per second obtained. 

Winds at  lower levels were in general more northerly. 
than normal in the areas having below normal tempera- 
tures. This tendency has continued since the beginning 
of last winter. 

The change in resultant wind direction from 5 a. m. 
to 5 p. m. during May at the 1,500-meter level was counter- 
clockwise over a considerable portion of the United States. 
The opposite shift was, however, shown a t  this level over 
the plateau eastward from Medford, over the West 
Central and North Central Sta.tes, along the eastern coast 
of the Gulf of Mexico, and at  New York. At the 3,000- 
meter level, less of the area showed the counterclockwise 
shift of resultant winds between 5 a. m. and 5 p. In. 
At this level the shift to the northward occurred in the 
extreme southwest, in Colorado, in most of the extreme 
southeast a.nd at Sault Ste. Marie. No well-defined 
tendency was shown in the change in resultant veloc.ity 
between 5 a. m. and 5 p. m. a t  the 1,500-meter level in 
May. At the 3,000-meter level the 5 p. m. resultant 
velocity was somewhat higher than the corresponding 5 
a. m. velocity over the eastern part of the United States 
and over the Pacific coast region, and somewhat lower over 
the plateau and portions of the Plains States. 

Mean barometric pressure at the 5,000-foot level (chart 
VIII) was lowest over Sault Ste. Marie (840.6 mb.) 
during the month of May and was highest over Pensacola, 
Fla., (851.6 mh.). The mean pressure gradient at  this 
level over the plains and mountains of the west was small, 
there being but slightly over 2 mb. difference between any 
two points in the area west of 100' west longitude. At 
somewhat higher levels (table 1) the highest pressure 
occured over Miami and the lowest over the eastern Great 
Lakes. At the 1,500-meter level and higher, the mean 
pressures were higher during May over all parts of the 
United States than during April. The greatest increase 
in mean pressure from April to May was over the northern 
half of the United States, there being an average increase 

of 8 millibars at  the 10,000-meter level, with the largest 
single increase of 11 mil1iba.m occurring over Sault Ste. 
Marie, at  that level. The smallest increase in pressure a t  
upper levels occurred over the extreme southeastern part 
of the country. 

The steepest mem pressure gradient over the United 
States in May occurred at  the 7,000-meter level. At this 
le,vel the pressure over Miami was 430 mb., and over 
Sault &e. Marie was 410 mb. 

May was warmer than April at  all levels below 12,000 
meters, except slight1 colder at the 11,000-meter level at 

April at  the 12,000- and 13,000-meter levels over most 
of the country, the warmer than April tendency still 
holding over Considerable of the southwest and the 
extreme west central regions a.nd over an area in the east 
and north central part of the country. At 14,000 meters 
the teniperatures in May were lower than in April except 
over the western Great Lake region and over southern 
Florida. At the 15,000-, 16,000- and 17,000-meter levels 
the Ma temperatures became successively higher than 

States and over the New England area, while at  18,000 
meters the same or higher temperatures were everywhere 
noted except at  El Paso and over New England. 

At levels below 10,000-meters the temperatures in May 
were lower tha.n cluring May of the previous year e.xcept 
in the Northwest and along the PacSc coast. At the 
10,000- and 11,000-meter levels the temperatures were 
colder than in May 1939 over the entire country. A t  the 
nest five higher levels the eastern half of the country 
shows an increase in tempemture over the previous May. 
At Atlanta, Ga., for example, the change was -0.8', 
-0.4', +l.O', +2.9', and +4.0° for these five levels, 
respectively. 

The a.ltitude of the surface of mean freezing temperature 
for the month increased to the southward across the 
castern part of the United States, hhe altitude of this sur- 
face was 2,200 meters a t  Sault Ste. Marie, 2,700 meters 
at  Chicago, 3,400 meters at  Nashville, 4,000 meters at  
Pensacola, and 4,400 meters at Miami. There was ctlso 
an upward slope of this surface to the southwestward, the 
altitude being 2,600 meters a t  Minneapolis, 3,800 meters 
at Denver and 4,300 meters a t  Phoenix. The altitude of 
t8he mem freezing surface is much higher over the Plateau, 
Rocky Mountains, and west coast than it is at  correspond- 
ing latitudes over the eastern half of the country. The 
elevation of this surface was 2,900 meters a t  Spokane, 
3,600 meters at  Boise,, 4,000 meters at  Ely, and 4,300 
meters at  Phoenix. The altit,ude of the mean freezing 
temperature at  Ely was 4,000 met,ers, while a t  Lakehurst 
at  about the same degree of latitude the altitude was 
3,000 meters. 

The minimum temperatures for the United States 
(table 1) were observed a t  the 12,000-meter level over 
Bismarck, N. Dak., Minneapolis, Minn., and Sault Ste. 
Marie, Mich. The minimum temperature occurred a t  
the 13,000-meter level over the Northwestern States, 
over the west central area extending as far southward as 
Oklahoma City, over the southern Great Lake region, 
and over the New England States. The minimum oc- 
curred a t  17,000 mete,rs over the Sout,heastern States and 
along the southern border except a t  San Diego, where the 
level of minimum temperature was a t  14,000 meters. The 

Pensacola and a t  Bu 8 do.  I t  was colder in May than in 

in Apri T except in the Northwestern and West Central 
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lowest minimum temperature recorded over the United 
States in May was -68.6' a t  the 17,000-meter level over 
Miami, while the highest minimum was - 5 5 5 . 4 O  over 
Minneapolis a t  the 12,000-meter level. Two Alaska 
stations, Fairbanks and Juneau, are also included in table 
1. At these stations the minimum temperature occurred 
at  the 10,000-meter level, with the higher minimum, --52.2', 
recorded a t  Fairbanks. 

Tropopause data for May showing the mean altitudes 
and temperatures of the tropopause at  various stations 
are shown in table 4 and on chart XIII. 

Table 3 shows the maximum free-air wind velocities and 
their direction for various sections of the United States 
during May, as determined by pilot balloon observations. 
The extreme mashiurn for the month was 62 meters per 
second (149 miles per hour) reported on May 3 from the 
WSW, over Winnemucca at  a height of 8,620 meters 
(nearly 5jC, miles) above sea level. 

MEAN MONTHLY ISENTROPIC CHART 

On the mean isentropic chart (8=31o0) for May 1940 
there appear two marked nioist tongues. The one over 
the Southwestern States is part of a large anticyclonic 
eddy the dry tongue of which is found over the East Gulf 
States. The other seasona.1 moist tongue is evident a t  
the southern tip of Florida. 

The steep slope of the isentropic surface in the South- 
west together with the inflow of moisture caused above 
normal precipitation over several portions of the South- 
western States. But the widespread above-normal pre- 
cipitation in the lake region and in the northeastern sec- 
tion of the country probably resulted from motion in a 
lower isentropic surface, since the 310' surface is rather 
high in this area (about 550 millibars). 

1 Prepared by Division of Education and Research. 

TABLE 1 .-Mean free-air barometric pressure (P.) i n  millibars, temperature (T.)  i n  degrees Centigrade, and relative humidities (R. H.)  in 
vercent. obtained bu airplanes and radiosondes during May  1940 

Stations and elevations in meters above sea level I 
/Albuquerque, N. Mex.1 Atlanta, as. I Billing% Mont. 1 Boise. Idaho 1 ButTalo. N .  P. I Charleston, 6. C. 

(1.62u m.) (300 m.) (1.099 m.) (864 m.) (220 m.) (14 m.) 
Altitude 
(meters) 
m. s. 1. 

31 
_____. 
_ _ _ - -  - 
_ _ _ - -  

31 
31 
31 
30 
30 
30 
30 
29 
?ir 
29 
28 
28 
29 
27 
27 
27 
27 
2: 
22 
14 
6 

. -. - - -. . . . . . . 
801 16.6 36 
755 13.5 36 
711 9.9 38 
629 2.0 43 
555 -5.9 48 
488 -12.9 45 
427 -19.6 45 
373 -27.3 42 
323 -35.5 41 
280 -43.8 _ _ _ _  
241 -51.6 __.. 
205 -58.6 __.. 
175 -62.7 .... 
149 -63.0 ___. 
127 -62.3 .-.. 
10s -629 ___. 
92 -63.1 _ _ _ _  
78 -62.8 ..-. 
66 -60.9 .___ 
56 -59.0 .___ _ _ _  
48 -58.3 _ _ _ _  _ _ _  

31 980 16.5 68 
31 957 17.7 61 _ _  
31 803 15.3 56 _ _  
31 851 12.4 57 
31 801 9.3 69 
31 754 6.3 60 
31 709 3.5 55 
31 626 -2.3 48 
31 551 -8.3 44 
31 484 -14.8 40 
30 423 -22.0 37 
30 369 -29.8 36 
30 320 -37.3 36 
30 276 -44.5 ___. 
29 237 -51.9 .___ 
28 203 -57.5 .-__ 
25 173 -61.2 .___ 
28 147 -61.7 .___ 
27 12s -60.8 _ _ _ _  
25 107 -62.1 ...- 
24 91 -62.6 ..__ 
23 77 -61.8 .___ 
14 66 -69.4 _ _ _ _  

- -. - - - - - - - - - - - - - - - 

-. . . . . . . . -. . - . . . . 
30 849 13.0 49 
30 800 10.0 48 
30 752 6.5 60 
30 708 2.6 53 
29 625 -4.8 59 
28 550 -11.6 57 
!B 482 -18.1 M 
28 420 -25.2 62 
28 365 -32.8 51 
27 316 -40.8 ..__ 
27 272 -48.8 .___ 
27 233 -55.7 __.. 
27 1% -60.5 .__. 
27 170 -61.2 __._ 
26 144 -59.1 .._. 
25 121 -58.7 .... 
25 105 -58.5 _.__ 
25 89 -58.0 _ _ _ _  
19 76 -57.1 ..__ 
14 65 -56.5 __.. 
9 55 -55.7 __.. . 

.-.. . 
31 
31 
31 
31 
31 
31 
31 
31 
31 
29 
29 
27 
26 
22 
32 
21 
18 
14 
9 
9 
5 

. . -. - -. . . . . . . - . 
901 11.9 58 
849 9.1 56 
798 5.8 58 
751 2.7 57 

622 -6.2 48 
547 -12.1 44 
479 -19.1 40 
418 -26.8 39 
362 -34.6 40 
314 -42.4 .___ 
270 -49.9 _ _ _ _  
231 -55.7 .._. 
197 -58.7 .... 
168 -57.9 .... 
143 -56.2 .... 
122 -55.9 .... 
104 -56.4 .__. 
89 -56.3 _ _ _ _  
76 -56.2 .___ 
65 -55.6 __._ 

706 0.0 54 

. - -. . . . 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
30 
29 
28 
27 
25 
22 
11 

. - . . . . - - -. . 
900 17.0 47 

800 12.3 38 
751 8.4 39 
709 4.7 39 
626 -2.9 42 
551 -10.2 43 
483 -1i.o 44 
422 -23.9 43 
3 8  -31.7 43 
318 -39.6 43 
374 -47.5 .... 
235 -54.9 ..__ 
201 -69.9 .___ 
171 -61.5 ...- 
146 -60.3 .... 
124 - S . R  _ _ _ _  
106 -54.4 ..._ 

90 -57.6 .... 
i 7  -57.0 .___ 
66 -56.3 _ _ _ _  

849 16.0 38 

28 
?8 
28 
2s 
28 
27 
27 
26 
26 
26 
26 
26 
26 
26 
26 
2fi 
25 
23 
22 
21 
20 
12 
8 
5 .___. 

887 9.4 86 
955 10.9 7s 
898 8.9 GS 
846 6.0 69 
3 6  3.1 71 
748 0.2 70 
702 -2.4 69 
618 -7.9 63 
544 -13.7 56 
476 -20.3 52 
415 -27.8 M) 
360 -35.4 49 
311 -42.8 _ _ _ _  
2% -<w.o .___ 
230 755.7 .__. 
186 -59.1 .... 
167 --59.5 .... 
142 -57.7 .-.. 
121 -57.3 .... 
104 -57.6 _ _ _ _  
88 -58. 1 _ _ _ _  
75 -57.9 _ _ _ _  
64 -57.1 .__. 
55 -56.7 ---. -- 

. - - - - - - - - - . . . . - - 

31 1,013 16.4 86 
31 958 18.1 67 
31 803 15.4 61 
31 851 12.5 59 
31 801 9.8 59 
31 754 6.9 57 
31 709 4.2 55 
31 62i  -1.7 53 

30 31 485 552 -13.9 -7.5 47 43 
30 424 -21.0 40 
29 370 -29.8 38 
28 320 -36.8 36 
28 277 -44.4 __._ 
29 238 -51.4 ..-. 
29 261 -57.5 ..-. 
29 174 -61.4 ..._ 
28 148 -61.7 ..._ 
28 126 -61.8 ...- 
27 107 -6?.3 .... 

22 77 -63.0 ...- 
12 65 -60.0 ..-- 

a 91 -63.a ..__ 

- - - - . . . - - - - - - -. . . - - - - - - -. - - - -. - - - . 
, . .  . I  I , .  , .  , 

I Stations and elevations in meters above sea level I Denver. Colo. I El Paso, Texas I Ely. Nevnds I Fairbanks, Alaska I Joliet, Ill. 1 Juneau, .4laska I Lakehurst, N. J.1 
f l R l R  D1.) (1193 ID.) (1908 m.1 (153 m.) (178 m.) (49 m.) (39 m.) 

See footnotes at end of table. 
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TABLE l.-Mean freeair  barometric pressure (P.) i n  millibars, temperature (T.) in  degrees Centigrade, and relative humidities (R.  H.)  in  
percent, obtained by airplanes and radiosondes during May 1940-Continued 

Medford. Oreg. 
(401 m.) 

NUUI- 
ber of 
ob- R. 
set- p. T. H. 
va- 

tions 
__ - __ - 

31 968 15.3 59 
31 956 15.7 56 
31 902 13.6 64 
31 850 10.5 59 
31 799 7.7 61 
31 752 5.2 55 
31 707 2.1 53 
31 624 -4.3 44 
31 549 -10.4 37 
31 481 -17.1 34 
31 420 -24.3 36 
30 366 -32.0 36 
30 316 -39.8 36 
30 273 -47.2 _ _ _ _  
30 214 -64.2 .___ 
30 200 -59.4 _ _ _ _  
28 170 -61.8 _ _ _ _  
27 145 -60.4 _ _ _ _  
27 123 -58.7 .___ 
26 105 -58.0 _ _ _ _  
25 80 -57.6 _ _ _ _  
21 76 -56.8 _.._ 
13 65 -55.6 .... 
7 56 -64.4 .__. 

Altitude 
(meters) 
Id. 8. L. 

Miami, Fla. 
(4 m.) - 

Num- 
bcr 01 
ob- 
set- 
v3- 

tions 

'. T. 

__ -- -- 

I 1  

Altitude 
(meters) 
M. 8. L. 

Stations and elevations in meters above sea level 

84 
75 
73 
71 
61 
65 
44 
37 
34 
30 
28 
27 
26 

.___ _ _ _  
_ -_ _ _ _  _ _ _  
... _ _ _  
__. 
.__ 

Stations and elevations in meters above sea lerel 

31 gaQ 17.5 71 
31 956 lS.O 64 
31 902 17.0 55 
31 851 14.0 58 
31 801 11.4 58 
31 754 8.6 55 
31 710 5.5 M 
31 62: -.E 48 
31 553 -7.6 42 
31 4S5 -14.2 40 
30 425 -21.0 40 
29 370 -28.5 39 
28 321 -36.7 39 
2s 277 -44.8 _... 
28 238 -52.5 ..-- 
27 200.1 -60.2 .___ 
27 173 -64.4 _ _ _ _  
24 147 -64.2 _ _ _ _  
24 135 -63.6 ..__ 
20 106 -63.9 .___ 
16 64 -63.7 .___ 
13 76 -63.1 ...- 
8 65 -61.9 .... 

Omaha,Nebr. Pearl Harbor, T. H.1 Pensaeola Fla.1 Phoenix Aris. 1 St. Louis, Mo. San Antonio, Ter. 1 San Diego, Calif.' 
(301 m.) I (6 m.) (24 d.) (339 AI.) (171 m.) (I74 m.) (19 m.) 

See footnotes at end of table. 
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8. 8. Marie, Mich. 
(221 m.) 

TABLE l.--ll4ean free-air barometic pressure (P.)  i n  millibars, temperature (T.)  i n  degrees Centigrade, and relative humidities (R.  H . )  in  
percent, obtained by airplanes and radiosondes during May 1940-Continued 

Seattle. Wash.' ( ~ ~ ~ & ~ $ $ $  
(27 m.) (51 m.) Altitude 

(meters) 
M. 8. L. 

Atlantic Station 
No. 1 (6 m.) 

8urfaca.- ._ - _ _  
600 ........... 
1,ooo .......... 
1,500 .......... 
2.000 ..___. _ _  _ _  
2,500 .......... 
3,000 .......... 
4.000 ..__-_____ 
5.000 .......... 
6.000 .......... 
7,000 ........... 
8,000 .......... 
9.000. - _ _  - . - - -. . 
10,ooo .......... 
11,ooo .......... 
12,000 .___ 
13,000 ......... 
14,000 ......... 
15,000 ......... 
16,000 .......... 
17.M)O 
18,ooo .......... 
19.000 .......... 
20,000 .......... 

Atlantic Station 4 
No. 2 (6 m.) 

Stations and elevations in meters above sea level 

- 
Num- 
ber of 

ser- P. T. H. 

tions 

ob- R. 

YB- 

-_. 

Num- 
ber of 
ob- 
ser- P. T. ;: 

tions 
va- 

T. 

Num- 
ber of 
ob- 
ser- 
va- 

tlons 

31 

p. T. :: 

945 13.0 6 31 
31 
31 
31 
31 
31 
31 
29 
29 
28 
27 
25 
25 
25 
25 
25 
25 
24 
23 
18 
13 

T. 

986 
953 
898 
843 
792 
744 
699 
615 
540 

410 
380 
311 
268 
!Bo 
197 
169 
145 
124 
107 
91 
79 
67 

6.7 85 
7.6 79 
6.1 76 
3.4 76 
1.0 76 

-1.6 77 
-4.0 75 
-9.5 69 

-15.6 62 
472-22.4 58 

-30.2 58 
-37.8 68 
-44.8 .... 
-51.2 ..__ 
-55.3 .... 
-56.1 _ _ _ _  
-55.3 ..__ 
-54.3 .... 
-54.4. _. 
-55.0 ..__ 
-55.1 .... 
-54.8 .~-. 
-54.1 __.. 

.............. 

Spokane, Wash. 
(5Qg m.) 

2i 
27 
27 

27 
27 
27 
27 
27 

27 
25 
23 
22 
18 
15 
13 
9 
7 
6 
6 
5 

27 

. . - - - - 

1.014 13.6 73 .................... 
958 12.8 57 .................... 
903 10.9 51 .................... 

2 7 8 5 0  7.5 55 .................... 
800 4.3 60 .................... 
751 1.3 59 .................... 
706 -1.3 53 _ _ _ _ _ _  ..___ ._____ ..- 
622 -7.2 49 .................... 
546 -13.2 47 .................... 

417 -27.4 63 .................... 
362 -34.9 71 .................... 
313 -42.4 __.. _ _ _ _ _ _  ..___ ..____ -.- 
270 -49.2 ........................ 
232 -54.8 ........................ 
198 -59.8 ........................ 
169 -59.4 ...................... 
144 -59.2 ........................ 
124 -57.7 ........................ 
106 -56.1 ......................... 
90-56.7 ........................ 
76 -54.0 ..................... 

478 -20.2 57 .................... 

.......................................... 
- - - - - . - - - - - -. . - . . - . - . - -. . - - ,  

29 
29 
29 
29 
29 
29 
28 
2s 
28 
27 
27 
26 
24 
22 
n 
21 
19 
17 
17 
15 

..... I ...... I .... 

1,020 17.9 81 
961 13.7 84 
906 10.8 84 
854 9.0 76 
803 7.0 72 
756 4.4 71 
710 1.7 71 
627 -.7 64 
552 -6.4 57 
484 -12.7 54 
423 -19.3 53 
369 -27.0 53 
32J -34.3 52 
277 -41.7 .... 
238 -49.7 ___. 
203 -56.1 ..__ 
173 -60.6 _ _ _ _  
147 -60.3 ..-. 
1% -58.5 .... 
106 -58.5 _ _ _ _  

Weshington, D. C.1 
(7 m.) 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
29 
23 
23 
19 
16 
13 
13 
12 
10 

1,012 13.7 7 
954 13.7 6 
900 11.8 6 
847 9.3 6 
797 6.5 6 
749 3.9 6 
704 .R 5 
621 -4.8 4 
546 -10.9 4 
478 -17.3 3 
418-24.6 3 
363-32.4 3 
314 -40.: ... 
271 -47.8 --. 
232 -53.8 _. 
199 -57.7 _ _ _  
170 -59.8 __. 
145 -60.4 _ _ _  
124-6n.O--- 

27 
27 
27 
27 
27 
27 
27 
77 
27 
27 
27 
28 
26 
26 

28 25 
25 
24 
23 
23 
19 
17 
11 
7 

1,020 15.3 79 
961 11.6 86 
906 8.8 85 
852 7.1 74 
802 5.5 03 
754 3.7 59 
709 1.3 53 
625 -4.6 49 
550 -10.1 45 
482 -16.3 44 
422 -23.4 46 
367 -31.0 44 
318 -38.6 45 
274 -45.8 _ _ _ _  
235 192 -53.0.-.- -59.5 _ _ _ _  
162 -63.0 _ _ _ _  
129 -62.4 __._ 
107 -60.8 --.. 
89 -59.7 __._ 
73 -59.0 _ _ _ _  
60 -57.9 .... 
48 -56.3 ..__ 
381-55.4 _ _ _ _  

31 
31 
31 
30 

30 
29 
29 
29 
29 
29 
7.8 
23 
28 
28 
27 
26 
26 
a0 
17 
8 

30 

.................... 
901 14.8 5 
84'2 11.6 4 
799 7.7 5 
752 3.4 5 

623 -6.4 5 
547 -13.0 5 
478 -20.0 51 
418 -27.5 8 
363 -35.0 51 
314 -42.6 ..- 
270 -49.4 ._. 
232-55.4 ... 
198 -58.6 .-- 
169-m.s..- 
144 -57.3 -.. 
123 -66.3 .-- 
105 -55.9 _ _ _  
91 -55.3 _ _ _  
77 -55.1 _ _ _  
65-54.9--- 

706 -.3 51 

NoTB.-AU obwrvations taken a t  1 a. m. 75th meridian time except those a t  Wash- 
ington D. C Lakehurst, N. J.. Norfolk V;. and Pensacola Fd.  where they are taken 
before b a. m.','75th meridian time. At  Pearl Harbor, T. H., bbserbations are taken after 
sunrise. 

None of the means included in this table are based on less than 15 surface or 5 standard 
level observations. 

Number of observations refers to pressure only as temperature and humidity dot8 are 
missing for some observations at  certain levels: also, the humidity data are not used in 
daily observntmns when the temperature is below -40.0' C. 

1 U. S. Navy. 
I Airplane observation% 
I Lat. 35'00' N. to 40"OO' N. Long. 65'00' W. to 60°00' W. 
4 Lat. 40'00' N. to 45O00' N. Long. 40000' W. to 45°00' W. 

Altitude 
(meters) 
m. s. I. 

Surface..--. 
600 
1,000 ....... 
1,500 ....... 
2,000 ....... 
3.000 ....... 
4,000 ....... 
6,000 ....... 
6,000 ....... 
8,000 ....... 
10,ooo 
12,000 ____.. 
14,000 _ _ _ _ _ _  

2.500 ........ 

Abilene, Atlanta, Billings, Bismarck, Boise, Browns- Buftalo, Burling- Charleston, Chicago, Cincinnati, Denver, 
Tex. NX~. 1 Qa. 1 Mont. I N. Dak. 1 Idaho 1 ville, Tex. I N. Y. I ton, Vt. 1 8. C. 1 Ill. 1 Ohio 1 Colo. 

(537 m.) (1,830m,) (299 m.) (1,095 m.) (512 m.) (870 m.) (7 m.) (220 m.) (132m.) (18m.) (192 m.) (157 m.) (1.627 m.) 
_. 
2 $ El .O 

g s  2 5  g a g s  3 i ; $  

---_ 
31 138 2.0 31 

31 158 2.9 .. 
31 189 2.4 ... 
29 224 2.3 31 

28 284 5.0 2( 
25 239 7.8 Z 
22 295 9.1 Z 
17 302 10.4 Z 
15 297 10.6 21 

................. 1( _ _ _  .__. .___ 1: _ _ _  ..__ ._._ 1( 

....................... 

m 253 3.6 31 



El Paso, 
Tes. 

(1,196 m.) 

Section 

Ely, h'ev. Grnnd Junc- Greensboro, Havre, Jpckson- Las Vegas, Little Rock, hfedlord, hliami, Minneapo- Mobile, Nashville, 
(l,glo m.) tion, Colo. N. C. Mont. vllle, FIR. Nev. Ark. Oreg. m,) lis, Minn. Aln. Tenn. 

(1,413 m.) (271 m.) (766 m.) (14 m.) (570 m.) (79 m.) (410 m.) (261 m.) (10 m.) (194 m.) ____ 

Northeast 1 * ........ 
East-Central a . - - - . .  
Southeast 3 ......... 
North-Central 4..- -. 

-___ 
Surface .____ 
500 
l,OOO.-. 
1,500 ....... 
2,000 ._____. 
2,500 ._____. 
3,000 .______ 
4,ow) ....... 
5,000 ....... 
6,000 ....... 
8,00..-. 
10,ooO 
lZ,ow)..--.. 
14,000 ..--.- 

Altitude 

Central 1 ............ 

__-_____-  - _______-____-_______-________  
0 0 0 

31 246 2.4 31 214 2.9 31 307' 2.4 27 226 2.5 31 254 1. o 30 135 2.4 31 189 3.3 30 239 1.2 31 315 I, 6 30 108 2.6 30 344 2.1 31 190 2.0 30 285 2.3 
.......................................... 27 225 3.5 ........... 30 190 2.1 ........... 30 235 1.7 31 3Oa 1.6 30 130 1.7 30 340 2.1 31 245 2.5 30 287 3.3 

..................................... 27 236 4.9 31 267 1.G 29 243 3.4 31 1G9 3.7 29 243 2.6 31 304 2.0 29 250 0.5 30 332 3.3 31 278 2.3 30 275 3.7 
31 249 3 . 2 -  .......... 31 303 2.5 27 248 5.1 31 258 2.9 29 264 4.7 31 1SS 3.1 28 265 4.6 31 261 0.9 28 296 2.8 28 295 2.3 31 299 2.9 29 275 5.2 
31 255 2.8 31 211 3.5 31 288 3.0 24 263 5.1 31 254 2.7 25 2i8 5.2 31 197 3.1 26 281 7.4 31 190 2.0 26 278 4.0 :z 298 3.2 30 311 3.7 26 376 8 5  
30 247 3.3 31 209 3.1 31 262 2.9 1s 260 7.3 29 255 3.6 23 278 6.4 31 200 4.6 25 283 7.8 31 187 3.9 25 277 4.2 304 6.3 27 310 4.7 24 285 7.0 
28 261 3.9 31 205 3.2 31 252 3.0 18 279 5.0 26 265 5.1 26 282 6.9 30 215 4.9 25 291 8.8 29 190 4.r 24 251 5.2 18 314 9.6 26 308 6.1 20 285 8.4 
25 251 5.2 31 227 4.2 31 260 4.9 12 296 9.9 16 270 5.7 26 275 7.1 29 224 5.2 22 3srJ 10.1 28 214 0.1 23 279 6.3 ........... 20 285 4.9 17 288 9.3 
18 263 6.7 26 244 6.3 25 272 5.5 ........... 14 2.32 7.1 22 286 7.9 29 240 6.1 15 29911.7 25 233 5.9 21 2'32 7.1 ........... 18 283 5.9 13 282 9.5 
13 n1 7.8 20 245 9.2 21 283 6 . 4  ........... 10 300 6.7 22 2s.211.2 25 246 6 . 2  11 29912.0 22 241 8.6 20 276 9.4 ........... 18 287 8.4 ........... 

.............. 16 24810.6 ................................. 20 28411.3 24 259 6.3 ........... 17 24913.5 16 25511.9 ................................. 
............................................................. 20 2S214.7 18 294 5.4 ........... 11 2i315.0 11 ZB419.5 ................................. 

....................................................... 16 ?i7 15.5 15 264 10.6 ........... 10 278 16.5 ............................................ 

....................................................... 14 273 21.81 12 263 11.2 .................................................................. 

New York, Oakland, Oklahoma, Omaha, Phoenis, Rapid City, St. Louis, Fan Anto- San Diego, P$:rkF Seattle, Spokane, Washing- 
N. Y. Calif. Cit.y. Okla. Nebr. Ark.  P. Dnk. &Io. nio, Tex. Calif. Wnsh. Wash. ton, D. C. 
(15 m.) (8 m.) (402 m.) (306 m.) (344 m.) (982 m.) (IS1 m.) (183 m.) (15 m.) (!:FA;) (14 m.) (603 m.) (10 m.) 

I 

__- -- 
m m v1 a 

South-Central 8 .  __. . 
Northwest 7 _._______ 
West-Central o--- -. 
Southwest * _ _ _ _ _ _ _ _ _  

~ 

surface ..... 
500 ......... 
1,ooO .____.. 
1,500 ....... 
2,OOO ....... 
2.500 ....... 
3,000 
4,000 
5,000 
6,ooO 
8,000 
10,ouO 

TABLE 3.-Maximum free-air wind velocities (vi. p .  s.), for diferent sections' of the United States 

[Rased on pilot balloon observations during May 19401 
4 , 

________L_____________ -- ------- --------- 
0 0 0 

n M 1.3 29 265 5.2 30 69 0.8 31 340 2.0 31 211 1.4 31 354 3.8 28 m 2 . 9  31 134 2.4 30 283 4.1 27 300 2.0 30 BO 3.2 31 227 2.6 30 167 0.9 
........... ........... 27 149 1.0 28 267 3.4 30 152 1.5 31 334 3.4 31 200 1.6 28 295 4.9 31 145 3.2 30 294 3.0 27 316 3.0 30 310 1.7 30 242 1.5 

21 260 3.4 28 280 2.1 30 187 1.8 30 343 3.6 31 200 2.2 31 3.54 3.7 26 286 5.0 31 146 3.5 26 297 2.7 26 291 1.4 30 222 1.8 31 225 2.5 26 261 3.3 
21 275 5.0 27 258 1.6 29 226 1.9 30 333 3.5 31 207 2.5 31 345 4.2 25 251 6.3 30 156 3.1 25 264 1.8 26 231 0.4 28 201 3.1 31 221 3.3 21 266 4.9 
18 269 7.3 26 245 2 .1  27 268 3.3 29 308 4.0 31 204 3.0 31 326 4.5 23 284 6 .6  29 183 2.4 24 239 3.5 22 318 2.6 26 192 4.6 30 2 5  4.2 19 269 6.5 
17 279 9.2 26 216 2.3 26 286 5.5 28 303 5.7 31 206 3.0 31 311 4.5 18 309 6.7 27 241 2.0 24 235 3.8 20 300 1.6 24 189 6 .2  29 231 4.6 17 274 8.2 

.................. 25 219 3.3 21 '237 9.5 28 303 7.9 31 231 3.3 29 292 5.9 17 307 9.7 24 270 2.9 24 226 5.1 17 313 4.0 23 198 5.8 24 %6 5.1 15 283 9.9 

.................. 24 219 5.3 ?O 298 10.2 20 311 9.9 28 217 3.0 25 302 9.4 ........... 21 301 6.4 21 232 6.6 13 305 6.1 20 219 7.5 19 246 9.3 15 286 9.6 

.................. 21 2% 5.6 1s 30412.2 16 m i a . 2  20 246 4.9 21 30411.4 ........... 20 300 8.3 20 238 6.8 ........... 18 226 8.4 14 259 9.5 13 28010.6 

.................. 16 274 4.4 14 315 15.5 13 311 17.0 15 255 5.4 16 304 12.7 ........... 19 302 10.2 16 253 8.2 ........... 19 233 6.7 13 260 10.0 ........... 

........................................ 10 313 24.0 11 274 6.9 11 307 17.7 13 292 13.2 11 265 9.2 
................................................................................... 11 230 16.9 ....................................................... 

........... ............................................ 

- 

R 
Y 

0 
.- - 
c 
E 

4 
5 
- 
11. 0 
12.0 
11.0 
10.4 
15.8 
11. 2 
11. 3 
16.2 
IO. 9 
- 

Station 

Surfaca to 2,500 meters (m. 8. 1.) 1 1  Between 2,500 and 5,000 meters (m. s. 1.) / I  
I- - 

R (D - 
0 Ei .- 

,-. - ' Direction .@ 
E !3 s 
y. c' .- 

Y - 2 4 
I------ 

Direction 

__-- 

- 
a 

a 

8 
6 

? 

Y ... 
3 

sw ....... 1 1,100 

Direction 

___-_ 
W _.___..__ 
N N W  ..... 
N W  ....... 
N N W  ..... 
N N W  ..... 
WNW ..... 
WNW .... 
WSW ..... 
WSW ..... 

- 
d 

s' 
3 
6 
B m  

? 

3 -  a ;  
6.760 9 
7,160 6 

12 500 21 
7:300 1 

{$yo 1 2  2 0 1  
7:290 11 

10,940 12 
8.620 3 

16,915 28 

- 

e. 4 2  

a" - 
7 

15 
4 
6 

13 
1 
6 
4 

17 
- 

0 Y 

a" 

R 
G .- 
8 

fi 
t- Station 

z 
s 
.- 

New York .......... ....... 2,870 
Knoxville ........... ....... 3,200 
Tampa .............. ..... 2.980 

WNW.--. sw ....... 
NW ....... 
WNW--.. 

2,440 
1,290 
1,890 
2,120 

19 
2 
3 
2 

Columbus ........... 44.0 
Richmond .......... 35.0 
Mobile .............. 50.4 
Minneapolis _ _ _ _ _ _ _ _  I/ 59.6 

Des Moines ......... 
Oklahoma City ..... 
Pocatello ............ 
Salt Lake City ...... 
Roswell ............. 

Above 6,000moters(m.8.1.) 

41.0 WSW ..... 4,000 
36. 8 NW ....... 4,020 
46.6 W ......... 2,890 
9p. 4 S W  ....... 4,120 
27.3 W ......... 2,730 

7 
1 
4 
2 

13 

-- 

Omaha .............. 57.8 
Dallas ............... 47.8 
Pocatello ............ 55.0 
Winnemucca ........ 62.0 
E l  Paw ............. 48.0 

Station 

NNW ..... 
W ......... 
S .......... 
WNW.--- 

Boston. 
Greensboro. 
Miami. 
Huron. 
Omaha. 
Brownsville. 
Medford. 
Winnemum. 
A1 buquerque . 

a,47o 
1,972 
1,710 
2,280 

1 Maine Vermont New Hampshire Massacbusetts Rhode Island Connecticut New York New Jersev Pennsylvania, and northern Ohio. 
1 DelawAre, Maryiand, Virginia, W&t Virginia, souihern Ohio, Kebtucky, eas teh  Tennessk, and North'Carolina. 
8 South Carolina, Georgia. Florida, and Alabama. 
4 Michigan, Wiswnsin, Minnesota, North Dakota, and South D a b t a .  
8 Indiana, Illinois, Iowa, Nebraska, Kansas, and Mffisouri. 
8 Mississippi, Arkansas, Louisiana, Oklahoma, Texas (except E l  Paso), and western Tennessee. 
7 Montana, Idaho, Washington, and Oregon. 
8 Wyoming. Colorado, Utah, northern Nevada, and northern California. * Southern California, southern Nevada, Arizona, New Mexico. and extreme west Texas. 
* Data for Buffalo, Elmira, and Atlanta not included in this table. 
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TABLE 4.-Tropopatrse suwmary,  May 1940-Continued 

Mean Mean 
alti- tem- 
tilde pera- 
(km.) ture 

m. E. 1. C. 

- - - - - . - - . - - 

MAY 1940 

Mean 
alti- 
tude 
(km.) 
n. s. 1. 

-. . - - 
8.4 
9.9 

11.8 
12. 7 
13. 6 
14.1 
14.3 

15.3 
15.8 

11.8 

__- 
Mean 
tem- 
pera- 
ture 

C. 
-- 
........... 

. -. -. . 
41.0 
49.6 
60.2 
fi3. 8 
fi4.8 
65.0 
60.0 

61.0 
58.8 

57. 7 

.......... 

-- 

Num- 
her of 
cases 

Mean Mean 
alti- tem- 

atude pera- 
(km.) ture 

m.s.1. " C .  
--__ 

\Turn- 
)er of 
cases 

- 
2 
1 

15 
21 
15 
3 

2 
2 

._..__ 

Mean 
alti- 
tude 
(km.) 

m. s. 1 
-- 

............ 
6. 8 
9. 1 

10.6 
11.6 
12.7 
13.4 

............ 

............ 

............ 
15.1 
15,s 

11.8 
____ 

Num- 
her of 
cases 

hfwn 
alti- 
tude 
(km.) 

111.6.1 -- 

Num- 
herof 
cases 

&lean 
alti- 
tudo 
(km.) 

m. s. 1 

2 
7 

23 
ZQ 
11 
3 

2 
2 
2 
2 

...... 

............. 
8.4 
8.9 

10.0 
11.6 
12.4 
13.0 

13.4 
14.0 
15.2 
15.6 

11.3 

............. 

-- 

. . -. . - - 
5 

26 
20 
8 
1 
1 
2 
4 
5 

....... 

.................... 
-. . - . -. - 

.................... 
10.1 48.4 
11.4 55.5 
12,s 63.2 
13.6 64.9 
14.4 05.0 
15.8 69.0 
15.2 63.0 
16.0 61.2 
lfi.4 64.0 

-12.8 59.8 
__-- 

1 
9 

20 
22 
5 
1 
1 
1 
2 

2 

....... 

............ 
7.0 
8. S 

10.5 
11.6 
12.1 
13.5 
13.7 
13.7 
14.0 

15.6 

11.2 

............. 

__- 

. -. . 
1 

11 
17 
21 
10 
2 
2 
2 
4 
3 

._____ 

-. - -. - . -. . - - 
9.1 48.0 
9.8 46.5 

11.4 55.0 
12.7 62.0 
13.5 64.4 
14.2 64.0 
14.6 63.0 
15.3 65.5 
15.6 61.5 
16.5 63.7 

12.5 58.4 
--- 

Num- 
berof 
cases 

Mean hfean 
alti- tem- 
tude pera- 
(km.) ture 

m.s . l .  c. 
-____ 

Mean 
Yum- alti- 
ber of tude 
cases (km.) 

m. 8.1.  

Mean 
tcm- 
prra- 
ture 
O C. 

Num- 
her of 
rases 

Mean Mear 
alti- tem- 
tude gem- 
(km.) ture 

m.s.1.  " C .  
--__ 

Mean 
Num- alti- 
her of tude 
cases (km.) 

m . s . l .  
--__ 

Mew 
tem- 
pera- 
ture 
" C .  

Num- 
her of 
cases 

hlean Mear 
alti- tem- 
tude pera- 
(km.) ture 

m. s. 1. O C. 
_____- 

Num- 
her of 
cases 

Mean Mean 
alti- tem- 
tude pera- 
(lim.) turn 

m.s.1. OC. 
--- 

8 
15 
15 
8 
1 

1 
3 
1 
1 

1 

__._.. 

................... 

................... 
8.9 48. 1 
9.9 49.5 

11.4 53.5 
12.0 58.8 
13.6 68.3 

14.6 84.0 
13.9 54.3 
15.0 56.0 
15. 60.0 

11.1 54.5 

13. I 59.11 

--- 

2 
12 
22 
9 
4 

7.0 44.5 
8.1 49.6 
9.3 53.5 

10.2 56.4 
10.9 57.0 

1 
8 

16 
22 
2 
3 

2 
4 

....... 

.................... 

.................... 
7.8 33.0 

10.6 52.8 
11.8 68.9 
12.8 64.0 
13.6 66.5 
14.5 60.7 

.................... 

.................... 
15.4 69.0 
16.0 60.8 

12.6 60.4 
--- 

3 
16 
25 
15 
2 
1 
1 
4 
4 

.................... 

.................... 

.................... 
9. 7 43.0 

11.6 55.9 
12.8 61.8 
13.6 63.5 
14.6 85.5 
14.5 63.0 
15.5 65.0 
15.9 66.2 
16.5 06.0 

1 
11 
24 
15 
3 

................... 

................... 
8.0 33.0 

10.5 52.7 
11.8 59.6 
13.1 fi5.3 
13.8 66.3 

-. - - - - 
0 

14 
19 
6 
5 

- - -. - - - . . - - - - 
9.0 50.0 

10.0 49.5 
11.2 56.2 
12.3 60.5 
13.2 62.8 

1 
1 

....... 

.................... 

.................... 
................... 
.................. 

.................... 

.................... 
13.8 47.0 
14.3 46.0 

9.1 51.2 
-____ 

1 

1 

....... 

.................... 
12.0 53.0 

.................... 

.................... 

.................... 
.................. 

14.4 52.0 

9.4 53.0 

Num- 
berof 
cases 

Mean Mean 
alti- tem- 
tude pera- 
(km.) ture 

m.s.l .  O C .  --- 

Mean 
Num- alti- 
brrof tude 
ciases (lim.) 

m. s. 1. 

Mea1 
tem- 
per& 
ture 

C. 

Num- 
berof 
cases 

1 
10 
27 

.23 
2 
3 

1 
6 
3 

____.. 

Mean 
alti- 
tude 
(km.) 

m s. 1 
-- 
............ 
............. 

7. 7 
10.2 
11.9 
1Y.9 
13. 1 
13.3 

14.7 
15.7 
16.1 

12.5 

............. 

-- 

Num- 
her of 
cases 

hlean Mcar 
alti- tem- 
tude pera- 
(km.) ture 

m. s. 1. O C. 
-__- 
_________----. ._---- 
.________.___. __.--- 

____ 
Num- 
b r r d  
cases 

-- 
............. 

1 
2 

13 
27 
14 
7 

1 
1 
1 
1 

_ _  - _ _  - - 

-- 
--_---_ 

&€pan 
alti- 
tude 
(lim.) 

m. s. 1 

8.5 
9.3 

10.1 
11.7 
12.8 
13.5 

14.3 
14.3 
14.5 
15.2 

11.9 

-. . - - - 

Num- 
her of 
cases 

Mean 
alti- 
tude 
(km.) 

m. s. 1 

__.__._ 

13 
28 
20 
3 
9 
8 
1 
8 

_ _ _ _ _ _ _  

___.__.._.___ 
.................... 
_.._____..__._ __.._. 
.................... 

10.5 45.1 
12.4 57.5 
13.4 6Z. 1 
14.7 68.0 
15.1 67.1 
15.9 67.9 
16.3 67.0 
17.1 69.2 

13.5 60.2 
--__ 

- _ _  _. 
. . __. - 

6 
11 
26 
15 
2 
2 

1 
3 
2 

- - - _. . 

____._ 

_ _  . - _ _  - _ _ _  - - - 
- -. - . - - _ _  - - - - 

8.7 46.2 
10.2 50.7 
51.7 59.0 
12.4 61.5 
13.7 66.5 
13.0 54.5 

15.1 62.0 
15.1 68.3 
15.6 58.0 

11.8 57.1 

- . - -. - - - - -. - - 

-. - - -. . 
............. 

2 
9 

18 
19 
8 

2 
1 
1 
1 

.............. 

-- 
....... 

- -. --_. 

7.4 
9. 7 

11.4 
12.6 
13.4 

14.0 
14.3 
15.9 
15.7 

11.9 

Boise, Idaho Buffalo, N. Y. Charleston, S. C. Albuquerque, 
N. Mer. Atlanta, Oa. Billings, Mont.  Stations. ........... 

__ 
Mean 
tem- 
pera- 
ture c. 

- 
Mean 
tem- 
pera- 
ture 
0 c. - 
.____. 
49.0 
48. 1 
51.1 
59.8 
61. 2 
60.7 

53.5 
57.5 
59.5 
60.0 

50. 1 

...... 

- 

__ 
Mean 
tem- 
pera- 
ture c. 

- 
Mean 
tem- 
pera- 
t,uro 
0 C. 

- 
Num. 
ber of 
cases 

- 
____. 
._..- 

5 
8 

12 
20 
13 
1 

.... 
9 

4 
6 - 

._._. 

_- 

- 
Mean 
alti- 
tude 
(!an.) 
n. s. 1 
__ 
..... 
_.._. 

3.8 
10. 2 
11.3 
12. 7 
13.4 
13.4 

15. 6 
15. 5 
16. 3 

12. 6 

.... 

- 
- 

349.4 

38 

Potential tempera- 
tures ' A. 

ium-  
ier of 
:ases 

-I-- 
2go-299.. ........... 
3W-309 ............. 
310-319. ............ 
3,*32€.. .......... 
330-339.. ........... 
340-349.. ........... 
3.50-359 ............. 
360-369.. ........... 
370-3 m-... ......... 
380-389 ............. 
390-3Qs.. ........... 
4oMoD- ............ 

Weighted n~eaus. - - 
M e a n  p o t e n t J a l  

temperature A 
(weighted). ...... 

Number days with 
observations.. - -. 

..... ..... 
3R 0 
50.0 
55. 1 
60.1 
63.4 
65.3 

...... 
37.0 
46.9 
55.0 
60.0 
59.4 
66.0 
60.0 
55.0 
55.0 

56.5 
.... 

...... 

...... 
2 

24 
29 
16 
6 
1 
1 

1 
4 

...... 

._..- 
46.4 
50.1 
55. G 
61.8 
63.4 
59.0 

67. 0 
61.0 
65. 2 

..... ..... 
... 
5s. 5 
59.0 

59.0 56.0 

340.2 

30 

336.7 

29 

349.5 

2s 

347.9 

38 

Lakehurst, N. I. 

333.9 

25 

Feirbanks, Alaska Station%. __. Denser, Colo. Juneau, Alaska El Payo, Tex. 

Potential tempera- 
tures 

A. 

-- I I- 
2990-299 .___ - - -. .- .-. 
3oc-309. ............ 
310-319 ............. 

330-339- - _ _  -. _._ - - - - 
3*349 ............. 
350-359 _._._. -. - - - - - 
360-369 ____. ._ ._ _ _  - - 
370-379 ............. 
38O-389-- - - _. -. . - - -. 
3W3Qs. .-. - - - -. . -. . 
400409.. ........... 

Weighted means. -. 

h k a n  potential tem 
p e r a t u r e  "A. 
(weighted). ...... 

Number of days 
with observations 

3m329 ............. 

3 7.0 45.3 

52.0 
11 lU.4 57.3 

1 !:! 1 4 i . 8  

...... 1 .......I ...... 

1 67.0 ~ - _ _  
...... 1 12 .? /  59.9 ....... 1 1 3 . 1 1  60.7 

351.0 

29 

345.8 

25 

317.0 

22 

335.3 

27 

315.7 

n 

Nashville. Tenn. 

336.6 

25 

Oakland, Calif. 

341.3 

24 

Minneapolis, Minn. Ilcdford, Ore& hfiami, Fla. Stations .._.._..____ - 
Mear 
tvm- 
per& 
tiire 
0 c. 

__ 
M e a  
tem- 
pera. 
ture c. 

- 
MCDI 
tem- 
pera- 
ture 

C. 
- 
..___ 
..... 
32.0 
51.1 

65.7 
(io. 5 
59.3 

62.0 
62.3 
61.3 

fin. 6 

..... 

Mean hIear 
Num- alti- tem- 
ber of tudc pera- 
cases (km.) t,ure 

m.s. l .  O C .  

Potentitll tempera. 
tures 

A. 

-I-/- -I-- 
290-299. _ _ _ _  - - _.._ _. 

310-319 ............. 
320-329 ............. 
330-339.. ........... 
34b349 ............. 
350-359. _._._.._ _ _  _- 
360-369. - - ___._._.__ 
37c-379. 
380-3389.. ........... 
3x-399 ............. 
w o 9 .  ............ 

Weighted means ... 

3 ~ 3 0 9 . .  ........... 

__..__ - _ _  - - 

..... 
51. 1 
51.0 
51.1 
59.8 
64.9 
66.0 
..... 
62. a 
59. a 
.%. 0 
56.0 

59.3 
- 

__.._ 
..... 
33.5 
4:. 3 
56. e 
61.2 
63.0 

58.0 
56.0 
65.0 
60.0 

57. 0 

_.._. 

___ 

_. 

....__I ....... I ...... 

8 

65.5 
66.3 

3 61. a 
...... 1: ...... 1 ...... 
.................. ....... I ...... 
................... 1 :::; 1 55.0 

3 15.4 5 ~ . a  
56. a 

_.__.. 111.11 56.0 

336.8 

20 

- ~ -  _ _ _ _ _ _ _  1 1 2 . 7 1  61.6 60.7 
- M e a n  I I O  t e n t i a 1 

temperature  "A. 
(weiebted) ....... 

Numbrr days with 
ohwrvations.. ... 

340.1 

30 

358.6 

29 

345.8 

31 

346.3 

27 

342.4 

30 

338.5 

30 
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Mean 
t e n -  
pera- 
ture c. 
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Mean 
Num- alti- 
ber of tude 
cases (km.) 

Tn. S. 1 

Stations _ _ _  - - - _ _  _ _  - - Phoenix, Ariz. 

Mean 
tem- 
pera- 
ture c. 

I-- 
Mean Mean 

Num- alti- tem- Num- alti- tem- Num- alti- tem- 
ber of tude pera- ber of tude pera- ber of tude pera- 
cases (km.) ture cascs (km.) p r e  rases (km.) ture 

m. s. 1. C .  m.s.1. O C .  

Mean Mean Mean Mean 

m. s. 1. O C .  - - ~ -  
29l3299. 
300-309- 
310-319 ........................... 
320-329 .............. 
330-339 .___._.______- 
340-349 .............. 
3&359 .............. 
360-369 .............. 
370-379 .............. 
380-389 .............. 
3 W 9 9  .............. 
400-409 .............. 
Weighted means __._ 

I 

m. s. 1 --_ __ 
.......................... 
.......................... 

6 9.9 
20 11.3 
25 12.8 
9 13.7 
1 14.7 
3 14.5 
1 15.9 
3 16.3 
1 16.6 _ _ _ _ _ _ _  12.6 

- 
Mean 
tem- 
pera- 
ture c. - 
__.__ 
_._.. 
..... 
45.7 
53.0 
62.3 
63.8 
68.0 
62.3 
70.0 
67.0 
63.0 
68.8 

...... 

...... 

...... 
,663 
56.4 
62.9 
65.6 
67.0 

1 6.7 43.0 ......................................... 
5 7.9 49.4 ..................... 4 7.9 45.5 
6 8.8 46.3 5 9.2 53.0 6 9.2 53.2 

22 10.1 52.9 8 10.7 56.2 22 10.3 51.6 
17 11.5 59.7 3 11.3 55.3 20 11.6 59.2 
4 11.8 57.0 5 12.8 63.8 12 12.6 62.4 

.............................................................. 
1 1 2 . 8 5 4 . 0  ..................... 1 1 4 . 1 6 6 . 0  

St. Louis, Ma. 

42.0 
53.0 
49.0 
58.0 
64.1 
65.2 
67.0 
64.5 
66.9 
68.6 
59.8 

__ 

NUm. 
ber of 
cases 

__ 
..... 
..... 

11 
19 
23 
16 
1 
1 
2 
1 
4 
4 

__^_._ 

................... 

................... 
.............. 

3 11.2 
16 11.5 
13 12.8 
5 13.8 
1 14.4 

.............. 

.............. 
1 15.3 
3 16.6 

....... 12.7 

__ 
Mean 
alti- 
tude 
(km.1 
n. s. 1 
-- 

.____ 

..... 
8. 1 
9.7 

11.4 
12.7 
13.1 
13.3 
13. 9 
14.6 
15.0 
15. 9 
11.4 

M e a n  p o t e n t i a l  
t empera ture  OA 
(weighted). ....... 

Number days with 
observation. _ _  -. 

__ 
Mean 
tem- 
pera- 
ture c. 
-- 

346.6 

29 

...... 
38. 1 
47. 7 
56.9 
62.8 
61.0 
56.0 
55.5 
60.0 
56.2 
60.0 
53.5 

290-299 
300-309 ...................................................... 
310-319 ...................................................... 
320-329 ............................. 
330-339 ............................. 
340-349 ............................. 
350-3.59 ............................. 
360-369 ............................. 
370-379 
3 8 ~ 3 8 9  ..................................................... 
390-399 ............................. 
400-409 ............................. 

Weightedmeans ............................ 

340.3 

29 

I 

.............................................................................. 
1 8.1 48.0 
3 8.6 44.7 

10 10.7 54.0 12 10.2 51.2 
11 11.9 61.6 23 11.7 58.7 
18 12.9 65.1 19 12.9 63.4 
8 13.6 66.1 4 13.9 67.0 
1 14.7 71.0 4 14.3 67.0 

2 14.9 60.5 
1 15.8 65.0 2 15.7 62.5 
2 16.0 63.0 ........................ 

12.6 62.4 ........ 12.0 59.0 

............................................................................. 

__ -_ - - - 

San Antonio, Tex. San Diego, Calif. Seattle, Wash. Spokane, Wash. Mich. - 
NUm. 
ber of 
cases 

..__ 

.._-- 
1 
4 

11 
26 
19 
4 
1 
2 
7 
5 

__._.. 
__ 

Mean 
alti- 
tude 
(km.) 
n. s. 1 

.._.. 

...... 
0.8 

11.0 
10.9 
12.4 
13.7 
14.2 
14.8 
15.8 
16.3 
16.8 
13. 2 

.................................................................... 

...... 14.4 57.0 ..................... 14.2 54.0 
60.0 .......................................... 
66.71 60.6 ....... 15.61 10.5 58.01 54.2 ....... ....... 1 .......I 10.9 ...... 57.1 1 ....... ?k:i 11.2 $1; 56.0 

354.4 343.4 328.4 334.8 

28 1 24 1 25 I 'z4 I 28 
_- 

Stations ........................ Atlantic Sta. I (lat. 36, 1 Atlantic Sta. 2 (kit. 42, 
lonp. 38) I 

Mean potential temperature O A .  

Number days with observations..--. 
(weighted) ........................ 343.5 340.9 
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RIVERS AND FLOODS 
[River and Flood Division, MERRILL BERNARD in Charge] 

By BENNETT SWENSON 

Except for floods in the Ohio Valley that continued 
from April, only a few minor to moderate floods occurred 
during May 1940. The month was generally deficient in 
precipitation, except in the northeast, the Great Lakes 
region, Kansas, and New Mexico. 

Atlantic Slope Drainage.-The following report on a 
flood in the Merrimack River Basin is submitted by the 
Concord, N. H., office: 

A moderate rise in stages on the Pemigewasset and Merrimack 
Rivers occurred on May 3 to 6.  Flood stages were reached in the 
headwater reach of the Pemigewasset near Lincoln, and thence 
down-stream to Manchester. 

The Pemigewasset was the only tributary which contributed to 
the high flow. Crest 
stages a t  Plymouth, Franklin, Concord, and Manchester were the 
highest res.ched since the September 1938 flood. 

Stages had been moderately high since the rise in mid-April. 
Snow in the Pemigewasset valley began to melt rapidly on April 29, 
due to unseasonably high temperatures. The resulting run-off 
gradually filled the channels t o  within a few feet of flood stage. 
Rain, attended by high temperatures began on the early morning 
of May 2, and continued intermittently until the early morning of 
May 5. The accelerated rate of snow melt, combined with the 
rainfall of this period resulted in a minor flood. 

The Contoocook rose less than one foot. 

Moderate flooding occurred in the Connecticut, River 
from May 2 to 10 as the result of the following condit'ions: 

Several days of temperatures in the seventies during the 
last week of April caused a rapid melting of the snow which 
remained in the upper reaches of the basin. The resulting 
run-off increased the flow at South Newbury, Vt., from 
approximately 10,000 cubic feet per second on April 25 
t o  46,000 on May 5. To this run-off was added thctt from 
rains during the period May 2-5, the combined flow produc- 
ing stages above the flood level quite generally. 

East Gulf of Mexico Drainage.-Moderate to heavy rain- 
fall over Mississippi and Alabama between April 29 and 
May 1, produced moderate flooding in the Tombigbee, 
Pearl, and Pascagoula Basins during the f i s t  part of May. 
In the Tombigbee River the flooding was confined mainly 
to the lower portion; no damage of consequence was 
reported. 

An interesting feature of the flood in the Pascagoula 
River was the disbribution of rainfall on April 30 and the 
resulting rapid rises in the Chickasawhay River by May 1. 
The 7-inch rainfall area seems to have covered narrow por- 


